RAGE: 1 FRIMT DaATE: 05/0896

FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMEER: M5-6MB-2076-G -X

SUBIYSTEM NAME: ELECTRICAL POWER GENERATION - CRYD, GENERIC

REVISION: 9 09/09/92
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU : PANEL R1A2 VOT0-730275
SRU : RESISTOR RWRS081211FR

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
RESISTOR, CURRENT LIMIT, 1.2K OHM. 2 WATT - FUEL CELL POWER PLANT FCP) 1. 2,
AND 3 REACTANT SUPPLY CONTROL

REFERENCE DESIGNATORS: 32V73ATAZAIRI
I2VTIATAZAT RS
AVTIATAZATIRT
AAVTIAAZAIRIS
I2VTIATAZAZRID
AZVTIAIAZAZRIZ

QUANTITY OF LIKE ITEMS: &
SiX

FUNCTION:
PROVIDES CURRENT LIMITING PROTECTION FOR THE CONTROL CIRCUITRY OF FCP'S

1. 2, AND 3 REACTANT SUPPLY VALVES.
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMEBER: ME-EME-2078-G- 02

REVISIONZ: O 04/16/95
SUBSYSTEM NAME: ELECTRICAL POWER GENMERATION - CRYD, GEMERIC
LRLU: FPANEL R14A2 CRITICALITY OF THIS
ITEM NAME: RESISTOR FAIl IRE MODE: 1R2

FAILURE MODE:
SMORT (ENDG TO END)

MISSION PHASE: LG LIFT-OFF
o0 CN-QRBIT
Lo DE-OREBIT
LS LANDING/SAFING

VERICLE/PAYLOADVKIT EFFECTIVITY: 108 COLUMBIA
' 103 DISCOVERY
104 ATLANMTIS
- 105 ENDEAVOUR

CAUSE:
STRUCTURAL FAILURE (MECHANIGAL STRESS, VIBRATION), CONTAMINATION,

ELECTRICAL STRESS, THERMAL STRESS, PROCESSING ANOMALY

CRITICALITY 141 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN Al FAIL
B} Nid
€) PASS

PASS/FAIL RATIOMALE:
A)
REDUNDAMNCY SCREEN "A* FAILS BECALIZE THERE IS NO TEST THAT CAM BE

DEVELOPED TO DETECT THE SHMORT (EMD TO END) FAILURE MODE OF THIS RESISTOR

WITHOUT LUISING INVASIVE PROQCEDURES.

E)
REDUNDANCY SCREEN "B" N/A BECAUSE TWO OTHER FAILURES, 8WITCH SHORT AND

ASSOCIATED MDGC FAILING GPEM. ARE GETECTABLE.

c)

- FAILURE EFFECTS -
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FAILURE MODES EFFECTS ANALYSIS [FMEA) - CIL FAILURE MQDE
NUMBER: M5-EMB-2076-G-02

(A) SUBSYSTEM:
LOSS OF ABILITY TO LIMIT THE CLIRRENT DRAWN FROM iTS ASSOCIATED CONTROL

BuE.

{B) INTERFACING SUBSYSTEM(S):
NDO EFFECT - FIRET FAILURE

{C} MISSION:
NO EFFECT - FIRST FAILURE

(D) CREW, VEHICLE, AND ELEMENT[S}:
MO EFFECT - FIRST FAILURE

{(E] FUNCTIONAL CRITICALITY EFFECTS:

POSSIELE LOSS OF CREW/VEHRICLE DUE TO THE FOLLOWING SCENARIC:

1) RESISTOR FAILS SHORT, 2) MAIN FUEL CELL REACTANT VALVE SWITCH SHORTS TO
STRUCTURE CAUSING THE LOSS OF ASSOCIATED CONTRO|. BUS POWER WHICH
CAUSES THE LOSS OF ONE OF TWO REDUNDANT CONTROL PATHS TG HZ AND O2
SUPPLY VALVES OF TWO DIFFERENT FUEL CELLS, 3) REDUNDANT VALVE CLOSURE
CIREUIT FAILZ TO OPERATE - LOBS OF ABILITY TO CLOSE AFFECTED FUEL CELL H2 GR
02 SUPPLY VALVE, AND 4) FAILURE OF REACTANT CROSSOVER {REF. CIL 34-0101-08)
OFR EXTERMAL LEAKAGE OF REACTANTS (REF. CiL 04-1A-0101-04) OCCLURRING IN THE
ASEQCIATED FUEL CELL.

-DISPOSITION RATIONALE-

iA) DESIGN:
REFER TO APPENDIX E, ITEM NC. 3 - RESISTOR

(8) TEST:
GROUND TURNAROUND TEST
ANY TURNAROUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH

OMRSD,

{C) INSPECTION:
REFER TO APPENDIX E, ITEM NO. 3 - RESISTOR
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FAILURE MODES EFFECTS ANALY SIS (FMEA) — CIL FalL URE MODE
NUMBER: M5-EMB-2076-G- 02

{D} FAILURE HISTQRY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES, AND

DTHER FAILLURES EXPERIENCEDR DURING GROUND PROCESSING ACTIVITY CTAN BE
FOUND IN THE PRACA DATA BASE. THE FAILURE HISTORY DATA FROVIDED IN
APPENDIX E IS NGO LOMNGER BEING KEPT UR-TO-DATE.

{E) OPERATICNAL USE:

EGIL CONSQLE HAMNDBOOK SMUTTLE CONSQLE FROCEDURES (SCP) 2.22 "LFO1
MULTIFLEXER/SEMULTIFLEXER WORKARQUND® REFERS TO THE INFLIGHT
MAINTENANCE (IFM) CHECKLIST WHICH CONTAINS A PROCEDURE (PREFLIGHT TEST
BUS SETUF TO PERFORM CONTINGENCY POWERUP OF A FUEL CELL IN THE EVENT
THAT POWER 1S LOST TO A FUEL CELL ELECTRONIC CONTROL UNIT (ECL). THIS
FPROCEDURE USES THE LAUNCH MULTIPLEXERDEMULTIPLEXER (MOM) LFO1 GROLIND
SWITCHING CAFAEBILITY AS A WORKARCUND BY ISSUING COMMANDS BY JUMPING FIN
TO RN, THIS SAME PROCEDURE CAN BE USED TO ISSUE THE FUFL CELL REACTANT -
VALVE CLOSE COMMANDS. NOTE - THIE FROCEDIURE REQUIRES AFFROXIMATELY ONE

HOUR TO PERFORM.

« APPROVALS .
FAE MANAGER P STENGER-NGLYEMN _Mt%
PRODUCT ASSURANCE ENGR : J. NGUYEN ol - .

DESIGN ENGINEERING 1 T. D. NGUYEN
NASA EPD&C SSMA :

NASA EFDAC SLSSYSTEM MGR

NASA S3MA

NASA SUBSYSTEM MANAGER :

NASA MDD h

M5-6MB - 65




